We prove three approximate selection theorems and give an improved version of the Michael selection theorem. As their applications, new fixed point theorems and equilibrium theorems for generalized games are established.
INTRODUCTION
The Michael selection theorem is a useful tool in nonlinear analysis which can be stated as follows: 
Then T has a continuous selection.
If X is connected and S is a point-valued mapping, it is easy to verify Ž . that the condition 2 in Theorem B implies that S is a constant mapping. Hence the supposition in Theorem B is strong. In this paper, we prove an approximate selection theorem under a suitable condition and establish approximate selection theorems with constraint. Moreover, we give an improved version of the famous Michael selection theorem. As their applications, new fixed point theorems and equilibrium theorems of generalized games are proved.
APPROXIMATE SELECTION THEOREMS
In this paper, all topological spaces are assumed to be Hausdorff, and a subset of a topological space is considered to have the relative topology. Let X and Y be two topological spaces. A set-valued mapping F: X § Y Ž . Ä is called upper semicontinuous lower semicontinuous if the set x g X;
For a set A in a topological linear space, we denote its convex hull and closure by co A and cl A, respectively. DEFINITION 2.1. Let X be a topological space and Y be a topological linear space. A set-valued mapping F: X § Y is called sub-lower semicontinuous if for each x g X and each neighborhood V of 0 in Y there is Ž . Ž . Ž . z g F x and a neighborhood U x of x in X such that for each y g U x , Ž . z g F y q V.
It is clear that the sub-lower semicontinuity is weaker than the lower semicontinuity. DEFINITION 2.2. Let X be a topological space, Y be a topological linear space, and let F and T be two set-valued mappings from X into Y. We say F and T are topologically separated if for each x g X there is a Ž . Ž .
be a partition of unity subordinated to
is continuous since it is locally a finite sum of continuous functions. For
Conversely, suppose that for each neighborhood
implies that F is sub-lower semicontinuous.
THEOREM 2.2. Let X be a compact topological space and Y be a locally con¨ex topological linear space. Assume that F, T : X § Y are two set-¨alued mappings with the following properties:
Ž .
i F and T are topologically separated.
Ž .
ii T is upper semicontinuous.
Ž . Ž . iii F is sub-lower semicontinuous, and F x is a nonempty con¨ex set for each x g X.

Then for each neighborhood V of 0 in Y there is a continuous function f
V is a neighborhood of 0 in Y and for 
Proof. By the assumption, for each x g X there is an open neighbor-
is an open covering of X, there is a locally finite open
The following proposition gives a sufficient condition to guarantee that F: X § Y and T : X § Y are topologically separated. 
The following theorem is an improved version of the Michael selection theorem.
THEOREM 2.4. Let X be a paracompact topological space, Y a normed linear space, and let F: X § Y be a lower semicontinuous set-¨alued mapping Ž . such that for each x g X, F x is a nonempty, complete, closed, and con¨ex set. Then there is a continuous function f : X ª Y such that for each x
Proof. We claim that there is a sequence of continuous functions f : n X ª Y with the following properties:
n n y 1 Ž y 1 . For n s 1, we apply Theorem 2.1 with V s B 0, 2 . Assume that we have constructed the mappings f up to n and let us construct f . 
n q 1 n Therefore, for each x g X we have
Ž . Ž . 
